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Introduction
Army installations represent a

large, long-term investment in infra-
structure and personnel critical to
sustaining military readiness and
power projection.  Over the past few
years, however, many Army installa-
tions have had to adjust or constrain
their mission activities because of
“outside-the-fence-line” conflicts.
Noise, safety, dust, air and ground
traffic, water and air quality, and
water supply have surfaced as con-
cerns by communities that are rap-
idly “encroaching” on our military
assets.  Often when communities
express these concerns, installations
make adjustments such as the fol-
lowing: ranges are moved away from
boundaries; air traffic hours and
zones of operation are reduced;
bombing ranges are moved or even
shut down; and night operations are
reduced or eliminated (despite the
need for troops to be ready to sup-
port night firing in theater situa-
tions).  Cumulatively, these seem-
ingly small adjustments are taking a
toll on Army mission readiness.  

Significant media attention has
been devoted to urban and suburban
growth that impacts the sustainable
use of military facilities.  In 1999, the
California legislature passed the
Defense Retention and Conversion
Council Act, in part to facilitate plan-
ning interactions between communi-
ties and military installations.  In
2000, the Senior Readiness Oversight
Council (SROC), the senior mission
readiness planners for the military
Services, identified several specific
encroachment concerns that affect
DOD operations:

• Threatened and endangered
species habitat protection,

• Urban and suburban growth
near installations,

• Increased competition for elec-
tromagnetic frequencies,

• Airspace conflicts,

• Protection of marine mammals
and potential impacts of mission-
related underwater noise, 

• Unexploded ordnance dangers, 
• Air quality,
• Weapon and air traffic noise,

and
• Community interaction.

These concerns reflect the types
of issues that potentially limit mili-
tary installation operations.  The
issues may stem from public laws
that protect habitats within installa-
tion boundaries or from activities
that occur outside the installation
boundaries but affect mission activi-
ties (e.g., use of protected frequen-
cies or conflicts between civilian and
military air flight routes).  Whether
military mission constraints result
from legislated protection of on-post
resources or from concerns about
the impact of noise, dust, and fire on
neighboring communities, the com-
bined impact of these issues has sig-
nificantly reduced military training
and testing operations on military
lands.  Yet our forces must conduct

sufficient testing and training to
maintain readiness. We must begin
to proactively protect our current
training and testing facilities.

Sustainable Planning
Traditionally, installations have

planned for facilities and activities
within their fence lines without
extensive coordination of plans with
surrounding communities.  Recent
guidance from DOD (Sustainable
Planning; A Multi-Service Assessment,
1999) concludes that sustainable
development is most successful
when military and civilian communi-
ties cooperate to leverage resources
and avoid and mitigate conflicts.  

The Army and other Services
encourage collaborative planning
and revise planning guidelines and
regulations to reflect a stronger focus
on sustainable planning, which
includes joint planning between
communities and installations.  To
successfully accomplish joint plan-
ning, installations and communities
need access to accurate data, suc-
cessful planning techniques,
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scenario analysis tools, planning
experts, and the knowledge retained
from others who have undertaken
similar efforts.  These requirements
are the focus of the sustainability,
encroachment and room to maneu-
ver (SERM) technology initiative of
the Engineer Research and Develop-
ment Center (ERDC) Construction
Engineering Research Laboratory
(CERL) in Champaign, IL.  This tech-
nology initiative represents a “lands
analysis” component of the Fort
Future capability discussed in the
May-June 2002 issue of Army AL&T.

Technology Requirements
What technologies facilitate joint

planning between installations and
communities?  Key requirements
include:

• The ability to understand past
trends and to project these trends
and additional “plans” into possible
future scenarios;

• An improved understanding of
the relationships between commu-
nity actions (e.g., zoning approval for
new subdivisions near installation
boundaries) and potentially affected

military operations (e.g., range oper-
ations or air flight routes);

• An improved ability to identify,
analyze, portray, and project the
requirements for and condition of
transportation resources (rail, air,
road, and port) that have joint use by
communities and installations;

• Easily accessible data sources
and techniques to acquire, review,
portray, and analyze data relevant to
land and airspace uses, and other rel-
evant resources, both within and
beyond installation boundaries; and

• Easy access to mitigation
approaches and “lessons learned”
from other installations and commu-
nities addressing joint planning
challenges.

In addition to these installation-
specific requirements, the military
Services need to understand relative
“risk” to mission activities across all
their installations. These risks
include the cumulative impact across
multiple installations that support
specific mission activities (e.g., the
combined risk to the multiple instal-
lations that provide facilities for
weapon testing) or multiple installa-
tions in certain regions. 

Technology Solutions
The goal of sustainable planning

involves developing capabilities that
focus these requirements into a man-
ageable decision support tool. The
effort focuses on providing technolo-
gies to help military planners at mul-
tiple levels address across-the-fence-
line sustainability and planning
issues.  The organizing principal of
the sustainable planning effort
involves sustaining a military instal-
lation’s mission by determining and
ultimately mitigating its environ-
mental, social, and economic risks.
The process includes assessing risks
associated with the sustainability of
the economic, environmental, and
social systems in the area; analyzing
the change-inducing policies and
drivers for input into a spatial and
dynamic modeling environment to
discover “what-if” land-use change
scenarios or alternatives; and assess-
ing the effect of those scenarios to
determine the plans and policies
needed to implement the most desir-
able scenario.

This effort has resulted in several
useful resources such as historic
trends analysis and protocols; an
assessment of risks; spatial and
dynamic modeling; and impact
assessments within a military land-
use planning model. Each is
described in more detail below.

Trends And Protocols
Urban growth maps are effective

visual aids that highlight historic
trends that can be a source of con-
flict and threat to continued training
activities on military lands.  A his-
toric urban growth series is com-
posed of cartographic illustrations
that depict the changes in land use
around an installation.  This visual
presentation quickly conveys the
potential for conflicts as the separa-
tion between military lands and the
neighboring community disappears.
Trend analysis is a powerful tool for
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showing the changing conditions
around an installation.    

Risk Assessment
The primary goal of this research

was to identify and evaluate risks to
military lands resulting from exoge-
nous effects of local area economic
and physical growth.  Demographic,
economic, and land-use data were
gathered and examined as potential
risk indicators.  Several data summa-
rization levels and spatial scales 
were evaluated to determine if dif-
ferent risk assessments might be
derived, and to suggest monitor-
ing approaches for continuing
assessment.

A product of this work is the
development of the sustainability
risk assessment (SRA) tool.  SRA is a
systematic, objective, and hierarchi-
cal approach to measuring the risks
to military installations.  It is an
objective approach because it draws
on national, regional, and local
installation spatial data.  SRA is used
to examine these spatial hierarchies
using environmental, social, and eco-
nomic domains as organizers. (See
figure on Page 33.)  Indicators based
on metrics within the hierarchies are
then developed around factors such
as land, energy, and water within the
domains.

Spatial And Dynamic Modeling
The military land-use and impact

assessment model (mLEAM) is a sim-
ulation modeling environment that
describes land-use changes across a
landscape (inside and outside the
installation fence line). These

changes result from the spatial and
dynamic interaction among eco-
nomic, ecological, social, and control
systems in the region. 

The mLEAM uses a spatial mod-
eling approach to illustrate the driv-
ers of land-use change and the asso-
ciated environmental, economic, and
social impacts of the modeled
changes. This approach is important
in developing policy scenarios that
can help mitigate the conflicts
between inside- and outside-the-
fence-line interests.

Associated with the visualization
of probable land-use changes is the
“So what?” question. What do mod-
eled scenario results mean?  By using
the results of the mLEAM Model sce-
narios and a sensitivity analysis,
researchers can develop a dynamic
factor analysis of SROC criteria that
captures the impact indices related
to installation/community interac-
tions.  This methodology enables
critical analysis of each policy sce-
nario for its overall environmental
impact.

Status
The tools discussed in this article

are under development at ERDC-
CERL, while the alpha application of
the tools is underway at Fort Ben-
ning, GA.  Initial analysis suggests
that encroaching community devel-
opment is beginning to impact Ben-
ning in the following ways: There are
demands for threatened and endan-
gered species protection, reduced
military economic impacts in the
region, and physical land-use
changes at the border.  The analysis

will help improve the mission viabil-
ity of Fort Benning by uncovering the
potential conflicts with neighboring
community development plans.

Conclusion
In the future, military installa-

tions will need to work closely with
their surrounding communities to
avoid and manage conflicts and to
improve resource sharing.  Installa-
tions and communities will also need
to work together to “sustain” installa-
tion mission activities.  The Army
and the other Services are developing
policies and guidance for installation
managers to “plan across their fence
lines.”  In cooperation with re-
searchers in the other Services and
agencies, ERDC is developing the
tools, techniques, and data models to
help address these complex across-
the-fence-line planning and manage-
ment requirements.  

WILLIAM D. GORAN is Direc-
tor of Special Projects at ERDC-
CERL in Champaign, IL. He holds
a B.A. in English rhetoric; an M.S.
in geography; and a master of
extension education in agricul-
tural extension/soil science, all
from the University of Illinois at
Urbana-Champaign. Goran is
Project Leader for the Army’s 
Land Management System
development.

BRIAN M. DEAL is a Registered
Architect at ERDC-CERL, where he
focuses on issues of sustainability,
encroachment, and simulation
modeling. He has completed a
master’s degree in architecture and
is nearing completion of a doctor-
ate in urban and regional plan-
ning at the University of Illinois
after spending 12 years in private
practice.

Associated with the visualization
of probable land-use changes

is the “So what?” question.
What do modeled scenario results mean?


